
(SEQ ID NO: 1) 


(SEQ ID NO: 2) 


(SEQ ID NO: 3) 


(SEQ ID NO: 4), 


c 


C" 


Atty.Dkt. No. 040268/01 61^ 

Gelu Ser(P)-lle-Ser(P)-Ser(P)-Ser(P)-Glu^ 
Gln 59 -Met-Glu-Ala-Gelu-SerlK) ,^9.79)/ 
Pro .Asn-Ser(P)-Val-Glu-Gln-L Y s . 

o r.w^rfruie-Val-Glu-Ser(P)-Leu- 
Arg , Glu ,eB-G lU -,- L e U -Asn-Va,^ ^ 
Sertn-SerlPl-Serl^-Glu-GU.Se^Thr-Arg . 

^TTvrSer-lle-Glv-Ser(P)-Ser(P)-Ser(P)-Glu- 

Z-Z'ZZ--- — 

^ — "TTT^r^s paragraph with the 

"^12^ A u P vers- showing changes ,s 

following in accordance with 37 § • ■ 

attached: 


— — ZZ7Z^^^° comp "" < ' 

Proves a s ab ^ ^ 

Ser(P) . G | U -Glu-(SEQ ID N0j>)__ 

fallowing in accordance with 37 CFR §1. • 

attached: r^^T^aTbe^bSn^^ 

W^»^3V ^'2ZIZ s-h a, phosphitin. or by 

dig e S ,,on o, casein or other comp , ise8 the core seouence - 

eLica, or recombinant ~ sequence f ,an W n 9 this core seance 

Ser(P) .Ser ( P.-Ser ( P»-Giu-Giu- ( S E a D NO- ^ ^ (SEQ „ N o. 

mav he anv seance. «°^™ { ' Q J^.. 31 and a.,0-21. <*° » NO: «' « 
1K (SEQ » NO: 2,, ^46-70, BE ^ ^ ^ or 

preferred. The .ian.no ^ . ™ — 

conservative substitution rf one o, . e ^ ^ of the 
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.tructuralactio^^ ^T^hT 

--r-.T^.-.-^r: - r:r:, — - 

following in accordance w,th 37 CFB§1.« 

^^Tc^em (Murray Qoulburn, V*<ona ^ ^ casein fof 

was prepared a, P H B.O and ^ ^^^ — 
2h a, 50*0 with the PH — d o^O ^ ^ ^ ^ ^ temoved by 

soiution was ad^ed to pH « by * ^ ^ be ^ by 

centrifugation or microfiltrahon. However ^ ^ was 

titration at pH B.O ^^'" CM1 . 6 M) a „d Na.HPO. 11 M, a. pH 9-0 
th en adiusted to P H 9.0 with NaOH. then C,Ci ^ ^ pH he , d 

wer e added siowiy << 1% «■ P- and $od , m phosp na,e were added to 
constant at 9.0 ± 0.1 by *«* -"^^ M-N the addition o, 
the fi „a, concentrations ot 100 mM and 6 rnM P ^ . Q , or 0 . 2 

*. caicium and phosphate soiufons, the ^ ^ 

,m microliter .ceramic or organic, to <°°°"<*° ^ The ielent a,e atter 

las then dialed witb one to - , hat »„ 60% CPP and 40 % 

dia.i.,ra,ion was spray-dried to prod e - P ^ ^ ^ by , evetsed . 
ACP and residue water. Analysis o. the C ^ ^ ^ ^ pep , d 

ph ,se HPLC. sequence anaiys.s and «-"^ ate and retained during the 

It are capabie rf s,abi,i,ng the amorphouscaic ^ ^ ^ ^ M 
microfiltration and diafiitration are Bos .,- ^ b NQ; „ and 

- ~ p r*- :r, D B :ra— ad - - — - - 

Bos a s2 -case.n X-4P in ^ " 

these peptides. 

following, in accordance w.th 37 CFR * ■ 
shows the changes): 
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h and replace this paragraph w.tn «" 

on page «- i 7;-; a ; a t m l d UP — *«- - 

lowing in accordance with 37 

^vdrcxvapatite .HA,. phosphate dihvdrate ,DCPD> were 

amo , P hous caicium phosphate (ACPI, and „ eaoh pH us.ng a 

lined tron, the tree -*» and ^ ^ the use ot the 

:::::::: -j^..^ 

lC a 3l PO.,, ..HPO.U.H.O, indicate - • ^ ^ „ ACP asters 

SEQ ID NO: 1 • The peptide « ^ » ^ ^ si2e reou , r ed « r 

pacing a ™— » s*<ion P— ACP ^ ^ „ ^ ^ 

Lcieation and precipitation. The h-ng » < ^ lD N0; 

in th e Ration o, coiioida, conges w ,h * J ^ ^ .or. 

1)(ACPU „ wh ere n is e„ U al to or with g—e in the presence 

6 as a ,(59-79) (SEQ ID NO. 1 ) cross , nter estingly, the 

sv n,hetic octapeptide a ,,.63-70, ^ (ACP)4 end the svnthehc 

(SEQ ,D HO: 6, on.v binds 1 2 Ce and 8 P. per " G , n . Met . Glu . A , a -Gi U .SEQ B 
^des corresponding to the *» , H* 3, - 

7) and the C-terminus a .,(71-78). 
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Qjf ol s1 (59-79) did not bind calcium phosphate as shown in Table 1 . These results indicate 
that conformational specificity is essential for full ACP binding. 

On page 1 5, delete the 2 nd paragraph, and replace this paragraph with the 
following in accordance with 37 CFR §1 .1 21 . A marked up version showing changes is 
attached: 


0 


We have demonstrated medium- and long-range nuclear Overhauser 
enhancements (nOes) in 2D 'H NMR spectra of a .,(59-79) (SEQ ID NO: 1) in the 
presence of Ca 2+ indicating a conformational preference. Two structured regions were 
identified. Residues Val72 to Val76 are implicated in a fc-turn conformation. Residues 
^ Glu61 to Ser(P)67, which extend over part of the Ser(P) cluster motif -Ser(P)-Ser(P)- 
Ser(P)-Glu-Glu- (SEQ ID NO: 5) are involved in a loop-type structure. 2D NMR studies 
on fc-casein(1-25) (SEQ ID NO: 2) in the presence of calcium have shown a medium 
range nOe in the -Ser(P) l7 -Ser(P)-Ser(P)-Glu-Glu 21 - (SEQ ID NO: 5) motif region between 
the CocH of Ser(P) 18 and NH of Blu 20 . Further medium range nOes include one between 
the CctH of Ser 22 and NH of Thr 24 . Evidence from the 1 H NMR spectra of a s2 -casein(1- 
21) [4] have shown that several residues including those around the -Ser(P)-Ser(P)- 
Ser(P)-Glu-Glu- (SEQ ID NO: 5) are perturbed. Furthermore, there are medium range 
nOes between NH of Ser(P) 8 and NH of GLU 10 . This is yet another example of a 
medium range nOe in the -Ser(P)-Ser(P)-Ser(P)-Glu-Glu- (SEQ ID NO: 5) motif. Other 
examples of medium range nOes include that between the NH of lie 14 and NH of 
Ser(P) 16 . 

On page 16, delete the 1 st paragraph, and replace this paragraph with the 
following in accordance with 37 CFR §1 .1 21 . A marked up version showing changes is 
attached: 


In summary the NMR data indicates that preferred conformations exist for these 
J peptides in the presence of calcium ions. Molecular modeling of both a s1 (59-79) (SEQ 
Qy ID NO: 1 ) and fc(1 -25) (SEQ ID NO: 21 using the constraints derived from the NMR 
spectroscopy have indicated that the peptides adopt conformations that allow both 
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glutamyl and phosphosery, side chains o f the Custer motit -Ser,P,-Ser ( P,-Ser,P,-G,u- Q ,u 
(SEQ ID NO: 5) to interact collectively with calcium ions ot the ACP. 


On page 1 6. delete the 2»« paragraph, and replace this paragraph with the 
following in accordance with 37 CFR §1 .121 (see attached mark-up vers.on): 


The relationship between CPP structure and interaction w„h amorphous calcium 
phosphate was investigated using a series o, synthetic peptide homologues and 
analogues indicated in Table 1 . These studies showed tha, the cluster seguence-S rW- 
Ser« Ser OT -G,u-G,u- ,SEQ ID NO: 5, was mainiy responsible tor the interacon w,,h 
ACP 1 tha, a„ three contiguous Ser (P) residues are reguired for maxima, interacon 
with ACP. 


C 


On page 17, replace Table 1 with the following table: 


Calcium Phosphate 


TABLE 1 

Binding by CPP and Synthetic Homologues and Analogues 


V ca 

mol/mol 


V P , 
mol/mol 


Ca/P 


(SEQ ID NO: 5)SSSEE 
(SEQ ID NO: 9)SZZEE 
(SEQ ID NO: 10)ESSEE 
(SEQ ID NO: 11)D2SEE 

(SEQ ID NO: 1 2)G6GEE 
(SEQ ID NO: 13)S96EE 

(SEQ ID NO: 14)A2AE 
(SEQ ID NO: 15)IAXAEA 
(SEQ ID NO: 16)EAIASAEA 
(SEQ ID NO: 17)A2ASAE 
(SEQ ID NO: 1 8)ASA2ASAE 
(SEQ ID NO: 1 9)ASASA5:ASAE 

(SEQ ID NO: 1)a sl (59-79) 

QMEAESISSSEEIVPNSVEQK 

(SEQ ID NO: 6)a s1 (63-70) ESKZSEE 

(SEQ ID NO: 5)a s1 (66-70) ZSXEE 

(SEQIDNO:8)a sl (71-78) IVPNSVEQ 


9 
2 
2 
2 

9 
2 

0 
0 
0 
0 
2 
6 

24 

12 
9 
0 


6 
1 
1 
1 

6 
1 

0 
0 
0 
0 

1 

4 

16 

8 
6 
0 


1.5 
2.0 
2.0 
2.0 

1.5 
2.0 


1.5 
1.5 

1.5 

1.5 
1.5 
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r (SEQ ID NO: Z)|5(WO) 
0 V RELEELNVPGEIVESLSSSEESITR 

W (SEQ ID NO: 70 ^(14-21) ESLS2 


(SEQ ID NO: 7)03,(59-63) QMEAE 
(SEQ ID NO: _2)p(l-25) 

ESLS2SEE 


0 

24 

12 


0 
16 
8 


1.5 
1.5 



On page 19, replace Table 2 with the following: 


TABLE 2. 

CPP and Synthetic Peptide binding to HA at 37 °C 


K 

ml/ 
l^mol 


N 

\imo\l 
m 2 


(SEQ ID NO: 1)a s1 (59-79) 

QMEAEEEXXEEIVPNZVEQK 

(SEQ ID NO: 6)a sl (63-70) ESISSXEE 

(SEQ ID NO: 5)a s1 (66-70) ZEXEE 

(SEQIDNO:8)a sl (71-78) IVPNSVEQ 

(SEQ ID NO: 7)a sl (59-63) QMEAE 

(SEQ ID NO: 5)SSSEE 

(SEQ ID NO: lOJESSEE 

(SEQ ID NO: 1DD22EE 

(SEQ ID NO: 1 2)G06EE 
(SEQ ID NO: 21 )T90EE 
(SEQ ID NO: 22)9T9EE 
(SEQ ID NO: 23)69TEE 


415 

10,370 
12,845 


1 2,845 
1,513 
6,579 


0.35 

0.47 
0.52 


0.52 
0.96 
0.81 


S = Ser(P), 9 = Thr(P) 


Molecular 
Area nm 2 


4.75 

3.56 
3.27 


3.27 
1.74 
2.04 


12,234 

0.51 

3.27 

1,013 

0.55 

3.03 

837 

0.44 

3.77 

1,799 

0.46 

3.61 


On page 20, deiete the second paragraph with the Wowing, in accordance with 
37 CFR §1.121. A marked up version showing changes is attached: 
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We have also studied the docking of the peptide SerOT- Serin- Serlfl-Glu-Glu- 
onto three crystallographic planes of HA. (100). (010) and {00,} using computer 
simulation techniques and the unit cell coordinates of synthetic HA. These simulation 
studies revealed that the peptide - Serlfl- Serifl- SerW-Glu-Glu- is more likely to the 
,100} surface, followed by the (010} surface. The SerW- cluster motif can therefore 
-7/ bind to both 000} and (0,0) surfaces thus allowing deposition of calcium, phosphate 
^ and hydroxyl ions on the {1 00} surface enabling growth of the HA crystal along the 

c-axis only. These results therefore can know explain the c-axis growth of HA crystals 
in enamel and dentine. Detailed examination o, the computer simulation data shows 
that the - Ser(P)- SerOT- Ser.PI-Glu-Glu- con.ormer with the greatest relative b.nd.ng 
energy is positioned on the HA surface such tha, the carboxyl groups of the glutamy 
residues and the phosphory, groups of the phosphosery, residues are in proximity to the 
HA surface w„h maxima, contact between these groups and surface calcium atoms. 


On page 21. replace the firs, paragraph with the following, in accordance with 
37 CFR §1.121. A marked up version showing changes is attached: 


Two exposures of the CPP-ACP so.ution per day to the right pair of enamel slabs 
for 1 2 subiects produced a 51 % ± 19% reduction in enamel mineral loss relative to the 
ieft-side. control enamel. The plaque exposed to the CPP-ACP solution contained 
22 „mo„g calcium, 52 ± 25 umo,/g P, and 2.4 ± 0.7 mg/g CPP compared w„h 32 
,mo„g calcium and 20 ± 1 1 umo„g P, in the control plaque. The level o, the CP was 
determined by competitive ELISA using an antibody tha, recogn.es both a ,59-79, and 
P( ,.25, Elecron micrographs o, immunocytochemically stained sections o, the plaque 
revealed localization o, ,he pe P ,,de predominantly on the surface of microorganisms but 
also in the extracellular matrix. ^ 


IM THE CLAIMS 

Please cancel claim 29, without prejudice or disclaimer. 

,n accordance with 37 CFR §1 .121 , please substitute, for claims 1 , 4, 5, 7, 9, 
11 1 2 and 1 3, the following rewritten versions of the same claims. The changes 
pr oposed are detai.ed in the attached "Version with Markings to Show Changes Made. 
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